Objectives: This study examined the mediating effects of basic psychological needs between patient autonomy support from healthcare providers, and self-management among cancer survivors. Methods: This study collected data from 148 cancer patients who had visited D hospitals in B city, Korea. A structured questionnaire was distributed to determine patient characteristics, healthcare provider autonomy support, basic psychological needs, and self-management. Data were analyzed using descriptive statistics, Pearson's correlation coefficient, and regression analysis that implemented Baron and Kenny's method for mediation were used for analyses. Results: Self-management was significantly correlated with the level of healthcare provider autonomy support (r = 0.38, p < 0.001), autonomy (r = 0.40, p < 0.001), competence (r = 0.25, p = 0.002), and relatedness (r = 0.32, p < 0.001). Furthermore, autonomy (β = 0.30, p < 0.001) and relatedness (β = 0.22, p = 0.008) had partial mediating effects on the relationship between healthcare provider autonomy support and self-management (Z = 3.13, p = 0.002 and Z = 2.29, p = 0.022, respectively). Conclusion: Autonomy and relatedness mediated the impact of healthcare provider autonomy support for self-management among cancer survivors. This suggests that strategies for enhancing autonomy and relatedness should be considered when developing self-management interventions for cancer survivor patients. 
Introduction
The National Cancer Information Center reported that 1 in every 29 Koreans received cancer treatments and survived after cancer treatments in 2016 [1] . However, the 5-year survival rate for Korean cancer patients was 70.7% which was a 29.5% increase compared with data from 1993-1995 where the rate was 41.2% [1] . Early screening practices and improved treatment rates increased the survival rates. In addition to diagnoses and treatment procedures, many of these patients and their care managers are very interested in the expected quality-of-life after cancer treatment.
As the importance of daily care goes beyond cancer diagnoses and treatments, the concept of "the cancer survivor" goes beyond a simple reference to post-cancer patients. Rather, it has become a comprehensive term that includes patients who are currently being diagnosed and treated [2] . Beginning with diagnosis, many cancer patients must endure a dynamic process that persists. In other words, experiences of physical and mental stress combine with long-term treatments and inscrutable prognoses that require patients to adapt to life with cancer [3] . These patients require continuous self-care to minimize the after-effects of cancer treatment, maintain optimal health conditions, and prevent the recurrence and spread of cancer. Self-management is a dynamic and interactive daily process in which individuals must confront their chronic disease. This concept requires patients to manage symptoms and treatments whilst adapting to lifestyle changes involving both physical and psychological consequences of the disease whilst working with their families, communities, and healthcare professionals [4, 5] . In this context, cancer is no longer an acute disease, but a chronic one that must be managed until the end of the patient's life [6] . Here, behavior and behavioral changes are the central elements of selfmanagement. For instance, Bodenheimer et al [7] argued that patients with a chronic disease are active health managers rather than passive implementers. In this way, being the main agent of self-care improves health outcomes. Good self-care can thus become the difference which allows cancer patients to enjoy a good quality of life whilst maintaining optimal health and a functional condition.
Self-determination theory explains the factors that help an individual to select and maintain a healthy behavior. It is assumed that autonomy, competence, relatedness, and the socioenvironmental factors that support autonomy are increasingly internalized, and thus influence the onset and continuity of autonomous behavior [8] . In the same context, a behavior is initiated and sustained for long periods of time through self-determined motivation, based on the degree to which the basic psychological needs of autonomy, competence, and relationship engagement are fulfilled. These basic psychological needs are further influenced by the level of autonomy support available from an individual's healthcare provider [8, 9] . The natural tendency is for people to pursue physical and psychological health. As such, unhealthy behaviors are restricted in favor of healthy behaviors when basic needs are met. The self-determination theory can therefore be used to examine sustained self-management behaviors among patients with chronic illnesses (e.g., diabetes or hypertension), and/ or those suffering from conditions related to alcohol abuse, or obesity [9] [10] [11] . The self-determination theory was considered in this study whilst investigating the self-management practices of cancer survivors who live with cancer and/or chronic disease risks throughout their lives.
Autonomy support entails that healthcare providers help patients with chronic illnesses to acquire long-term self-care skills [12] . A previous study among patients with chronic illnesses reported that healthcare support encouraged them to take control of their own health needs by enhancing the motivation required to conduct health and self-management practices by using their problem-solving skills [13, 14] . Effective self-management support programs are extremely important in this context. Science-based support programs are also needed to accurately identify the factors that maximize health outcomes. However, few Korean studies have identified how these factors affect the self-management practices of cancer survivors. Previous studies of liver transplant recipients, and diabetic patients showed that autonomy support of healthcare providers affects self-management behavior through autonomy and competence [11, 15] . Based on the theory of self-determination, the mediating effects of autonomy, competence, and relationship between autonomy support and self-management for cancer survivors can be estimated.
This study identified the requisite degree of autonomy support needed from healthcare providers, and the basic psychological requirements for ensuring that cancer survivors can effectively engage in self-care practices. This approach specifically involved an investigation into the mediating effects of basic psychological needs between autonomy support from healthcare providers and self-management, thus providing the basic data needed to develop the related interventions.
Materials and Methods

Study design
This study adopted a cross-sectional self-reporting survey design to examine the mediating effects of basic psychological needs between autonomy support from healthcare providers, and self-management among cancer survivors.
Participants
This study's participants were individuals aged 19 years or older who had been diagnosed with cancer, and gave written, informed consent following a description of the study purpose and methods. The required sample size was calculated to be 143 individuals according to a multiple regression analysis with a significance level of 0.05, a medium-effect size of 0.15, a power of 80.0%, and 16 predictors (i.e., 12 demographic characteristics, autonomy support from healthcare providers, autonomy, competence, and relatedness). The effect size was estimated from similar studies that had previously reported a method of determining the effect size [16] . The analysis was conducted using the G-power 3.1.9.2 software program (Heinrich Heine University, Dusseldorf, Germany). Of the 153 surveys distributed, a total of 148 were suitable for further analysis (5 were excluded due to missing values).
Measurements
Autonomy support from healthcare providers
Autonomy support requires an atmosphere in which persons other than healthcare professionals, can choose and control the desired course of action whilst forming therapeutically supportive relationships [17] . In this context, autonomy support from health providers was measured according to the healthcare climate questionnaire [17] , which was translated into Korean [11] . The original tool was developed to measure individuals who control their weight. It was later used in patients with diabetes, and neuropathy, and it was verified as reliable. The healthcare climate questionnaire is comprised of 15 items, that are divided into 8 items of "information and choice" and 7 items of "non-judgmental and positive feedback" [11] . As a result of confirmatory factor analysis, the standard regression coefficient for all items was over 0.50 which ensured the validity of the tool. A 7-point Likert scale is used in the tool, with higher scores indicating a greater level of autonomy support. The scale had a Cronbach α score of 0.84 at the time of development [17] , but later had a score of 0.89 in Seo and Choi's study [11] . This study had a score of 0.92.
Basic psychological needs
Basic psychological needs comprise of the universal and innate desires for autonomy, competence, and relatedness which are rooted in the self-determination theory [18] . This study measured basic psychological needs according to the basic psychological need scale (BPNS) [18] , which was translated into Korean [19] . The BPNS is comprised of 3 subcomponents (i.e., autonomy, competence, and relatedness).
Autonomy is related to the belief that the subject of one's actions is oneself, while competence is concerned with fully using one's abilities in the context of social interaction, and relatedness involves the feeling that interpersonal interactions are beneficial. These elements are measured through 21 items (7 for autonomy, 6 for competence, and 8 for relatedness) which were answered on a 7-point Likert scale, with higher scores indicating a greater perception of each related area.
The BPNS had a Cronbach α score of 0.90 at the time of its development [18] , but later had a score of 0.86 [19] . This study had a Cronbach α score of 0.87. [20] , but later had a score of 0.87 [15] . This study had a Cronbach α score of 0.90.
Statistical analysis
All data were analyzed using the SPSS Version 25.0 software program (IBM Corp., Armonk, NY, USA). Participant sociodemographic and clinical characteristics were analyzed using descriptive statistics for frequency, percentage, mean, and standard deviation. Individual differences in self-management were analyzed using the Student t test, and analysis of variance according to the respective sociodemographic and clinical characteristics of each patient. In addition, a Scheffe test was conducted during the post hoc analysis, and correlations between variables were subjected to Pearson's correlation coefficients. The mediating effects of autonomy support from healthcare providers, and self-management between autonomy, competence, and relatedness were analyzed using a 3-stage regression analysis following Baron and Kenny methods [21] . In the first stage, regression analysis of the effects of independent variables on the mediating variable, should show significant results. In the second stage, regression analysis of the effects of independent variables on the dependent variable, should have a significant effect. In the third stage, to control each variables influence, independent variables and mediating variables are tested at the same time, and then a regression analysis is performed on the effects of these on the dependent variables. The mediating variable was considered to have a full mediating effect on this relationship when the correlation between the independent and dependent variables was measured as insignificant. However, the mediating variable was considered to have a partial mediating effect on the same relationship when the correlation between the independent and dependent variables was measured as significant. The significance of the mediated effect was verified by a Sobel test. Che = chemotheraphy; Rad = radiation; Sur = surgery. *Other cancer type included nasopharyngeal cancer, kidney cancer, prostatic cancer, lymphoma, skin cancer, and neuroblastoma. Table 1 . Difference in self-management according to sociodemographic and clinical characteristics of participants (N = 148). [22] . Cooperative patient/provider relationships improve both treatment continuity and health outcomes, in cases of chronic illness [22] . Other studies have highlighted the significance of positive relationships between healthcare professionals and patients [18, 23] . That is, patients who have a familiar relationship with medical staff, tend to perform better at selfmonitoring and adhering to medication regimens compared with those patients who do not become close with the medical staff [18, 23] . These studies show that positive interactions between health professionals and patients, significantly influence sustained behavioral changes among patients. As such, cancer survivors and health professionals should receive effective communication training to improve overall selfmanagement practices.
Ethical considerations
This study identified a partial mediating effect of basic psychological needs between patient autonomy support from healthcare providers, and self-management among cancer Table 2 . Descriptive statistics of healthcare provider's autonomy support, basic psychological needs, and self-management (N = 148).
HCP's autonomy support
Basic Psychological Needs survivors. This finding was consistent with previous studies reporting that such autonomy support has both direct, and indirect effects on health-related behaviors through basic psychological needs [24, 25] . This is because healthy behaviors are initiated and maintained through external motivators related to why and how they should be implemented. These behaviors are unlike those related to pleasure (which are initiated and maintained according to internal motivations) are aimed at meeting basic psychological needs [26] . Such findings are consistent with the argument that healthcare professionals should clarify care directions and health values, provide treatment or nursing options, and correctly instruct patients on how to perform health activities, thereby satisfying their basic psychological needs and indirectly influencing selfmanagement behaviors [27] .
Confidence in disease management may decrease immediately after completing cancer treatments. This is likely due to relatively low physical strength, various side effects, and psychological vulnerability. However, physical function is gradually restored in conjunction with the reduction of psychological anxiety.
As such, self-care confidence can eventually be restored.
Enhancements can also be made to patient autonomy, which is considered the principal component and regulator of selfmanagement. Humans desire social contact and this entails a tendency to maintain intimate and meaningful interpersonal relationships. If satisfied, such relationships lead to improvements in autonomous motivation in patients, and the continuation of healthy beneficial activities [8] . Some studies have suggested that basic psychological needs most profoundly affect the continuation or maintenance of behaviors through substantial levels of competence [20, 28] . However, in this current study no mediating effects for competence on selfmanagement were detected. This was different from previous studies of liver transplant recipients, and diabetic patients [11, 15] . The reason for this result is thought to be that the study participants included patients undergoing cancer treatment.
Therefore, it is necessary to confirm the results through repeated research of cancer survivors after treatments. Selfdetermination theory proposes that if one or more of the core basic psychological needs (i.e., autonomy, competence, and relatedness) are met, then intrinsic motivation is maintained, and behavioral changes are led through self-determinism [8, 27] .
While individually based self-management programs are being implemented among cancer survivors, it is still necessary for healthcare providers to ensure appropriate autonomy support and guidance for patients. Such support should result in improved autonomy, competence, and relatedness in the context of patient self-management, thus ultimately contributing to quality-of-life among cancer survivors.
This study had several limitations. Firstly, it did not include all carcinoma patients, thus limiting generalizability of the results. Furthermore, 67.6% of all participants were females.
As such, further studies may be needed before these findings can be applied to males. Secondly, many (41.9%) participants had other chronic diseases (e.g., high blood pressure and/ or diabetes). These conditions should be considered when interpreting the results as they may have affected autonomy support, basic psychological needs, and self-management.
Thirdly, study participants were recruited from 1 institution in region B. This also affects generalizability to cancer survivors in other regions of Korea.
This study implemented concepts from the theory of self- 
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